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MEDICAL CONTROL SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is based upon and claims the benefit of
priority of the prior Japanese Patent Application No. 2012-
174914, filed Aug. 7, 2012, the entire contents of which are
incorporated herein by reference.

This is a Continuation Application of PCT Application No.
PCT/IP2013/066956, filed Jun. 20, 2013, which was not pub-
lished under PCT Article 21(2) in English.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a medical control system,
and in particular, it relates to a medical control system for
selectively controlling a plurality of controllers.

2. Description of the Related Art

A technology is known which selectively operates a plu-
rality of devices from one operation means by using a switch-
ing device. For example, Japanese Laid-open Patent Publica-
tion No. 2002-010974 discloses an electronic endoscopy
system which includes two scopes that are connected to dif-
ferent processors. In the electronic endoscopy system dis-
closed in Japanese Laid-open Patent Publication No. 2002-
010974, an instruction may be entered from a keyboard to a
scope connected to a processor that was selected by the
switching device. By using such a technology, various advan-
tages may be obtained including improvements in operation
efficiencies and the like, since operation means need not be
provided for each operation target.

SUMMARY OF THE INVENTION

One aspect of the present invention provides a medical
control system including: a first controller and a second con-
troller each of which is configured to control different periph-
eral equipment; a touch panel operation unit configured to
receive an operation to the first controller and the second
controller; a switching unit configured to selectively switch a
connection state between a first state in which the first con-
troller receives an operation from the touch panel operation
unit and a second state in which the second controller receives
an operation from the touch panel operation unit; wherein the
touch panel operation unit has a touch signal transmission
unit which transmits a touch signal to the first controller when
the connection state is the first state and the touch panel
operation unit is touched, and the first controller has a first
operation command transmission unit which transmits to the
peripheral equipment an operation command in which an
operation content of the peripheral equipment is specified by
the received touch signal, a first connection state detection
unit which detects a change of a connection state from the first
state to the second state by the switching unit during a time
period that the touch panel operation unit is being touched,
and a first control unit which stops a transmission of the
operation command in accordance with a detection result of
the first connection state detection unit.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be more apparent from the fol-
lowing detailed description when the accompanying draw-
ings are referenced.
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FIG. 11s a configuration diagram of an entirety of a medical
control system according to embodiment 1 of the present
invention.

FIG. 2 is a diagram explaining the main components of a
medical control system according to embodiment 1 of the
present invention.

FIG. 3 is a flowchart which illustrates processing per-
formed at a first controller according to embodiment 1 of the
present invention.

FIG. 4 is a flowchart which illustrates processing per-
formed at a second controller according to embodiment 1 of
the present invention.

FIG. 5 is a sequential diagram which illustrates a flow of'a
signal between main components of a medical control system
according to embodiment 1 of the present invention during a
touch operation.

FIG. 6 is another sequential diagram which illustrates a
flow of a signal between main components of a medical
control system according to embodiment 1 of the present
invention during a touch operation.

FIG. 7 is a diagram for explaining main components of a
medical control system according to embodiment 2 of the
present invention.

FIG. 8 is a flowchart which illustrates processing per-
formed at a first controller according to embodiment 2 of the
present invention.

FIG. 9 is a flowchart which illustrates processing per-
formed at a second controller according to embodiment 2 of
the present invention.

FIG. 10 is a sequential diagram which illustrates a flow of
a signal between main components of a medical control sys-
tem according to embodiment 2 of the present invention dur-
ing a touch operation.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

In reality, there are various operation means other than
keyboards, and recently, such operation means as a touch
panel display which consists of a display and a touch panel
sensor disposed so as to overlap with the display have been
widely used.

A touch panel display is configured such that it outputs a
signal at a time of starting contact with the touch panel display
and at a time of completing contact with the touch panel
display. Accordingly, a controller which has received a signal
(hereafter indicated as a touch signal) output from the touch
panel display at the time of a start of contact usually judges
that the contact with the touch panel sensor is being continued
until the controller receives a signal (hereafter indicated as a
touch completion signal) output at the time of'a completion of
contact.

In this case, when a switching of a connection destination
by a switching device occurs during the time period starting
from a contact start to a contact completion, a controller
which has received a touch signal judges that the contact is
being continued even after a contact has been completed,
since it has never received a touch completion signal even
though a contact has been completed, and continues process-
ing. Such a phenomenon is known as a so-called sticking
phenomenon.

Embodiment 1

FIG. 1 is a configuration diagram of an entire medical
control system according to the present embodiment. A medi-
cal control system 100 illustrated in FIG. 1 includes a con-
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troller 40 and a controller 60 which respectively control dif-
ferent peripheral equipment, an operation panel 20 which
receives an operation to a controller 40 and a controller 60, a
switching device 30 which switches a connection state
between an operation panel 20 and controllers (a controller 40
and a controller 60), and a plurality of peripheral equipment
controlled by a controller 40 or a controller 60.

Peripheral equipment controlled by a controller 40 which
is a first controller of a medical control system 100 includes
such medial equipment as a light source device 51, an electric
scalpel device 52, an insufflator 53, a processor 54 to which an
endoscope is connected, and a monitor 55, and the like, for
example, which are installed in a rack 50. The controller 40
further controls equipment permanently installed in an oper-
ating room such as a patient’s bed 10 on which a patient lies
down, ceiling lightings (a ceiling lighting 11, a ceiling light-
ing 12), shadowless lamps (a shadowless lamp 13, a shadow-
less lamp 14) suspended from a ceiling, and a plurality of
monitors (a monitor 15, a monitor 16, and a monitor 17)
suspended from a ceiling and displaying medical images and
the like, as peripheral equipment.

Peripheral equipment controlled by a controller 60 which
is a second controller of a medical control system 100
includes such medial equipment as a light source device 71,
an electric scalpel device 72, an insufflator 73, a processor 74
to which an endoscope is connected, and a monitor 75 and the
like, for example, which are installed in a cart 70.

The medical control system 100 may further include vari-
ous devices and equipment that are not illustrated in FIG. 1.
The medical control system 100 may include an operative
field camera which observes operative fields, and a video
recorder which stores images generated by a processor 54 or
aprocessor 74, and the like, and these may be controlled by a
controller 40 or a controller 60.

An operation panel 20 is an operation unit which receives
an operation to a controller 40 and a controller 60. An opera-
tion panel 20 is a touch panel display, for example, being
configured such that a liquid-crystal display which is a dis-
play unit and a touch panel sensor which is a sensor unit
disposed to overlap with the liquid-crystal display are inte-
grated. By operating a controller 40 or a controller 60 via an
operation panel 20, peripheral equipment which is a con-
trolled device connected to the controller 40 or the controller
60 may be controlled. An operation panel 20 is operated by a
nurse who is in a non-sterilize area, and usually a surgeon
does not directly operate the operation panel 20.

A switching device 30 is a switching unit for selectively
switching a connection state between a first state in which an
operation panel 20 and a controller 40 are electrically con-
nected and a second state in which an operation panel 20 and
a controller 60 are electrically connected. While the control-
ler 40 is operated by an operation received by the operation
panel 20 when a connection state is a first state, the controller
60 is operated by an operation received by the operation panel
20 when a connection state is a second state. That is to say, a
switching device 30 plays a role of switching a controller as
an operation target.

Although a medical control system 100 provided in an
operation room where endoscopic surgeries are performed is
illustrated in FIG. 1, a use of the medical control system 100
is not limited to endoscopic surgeries, but the medical control
system 100 may be used for other operations or diagnoses. In
addition, the medical control system 100 may be provided in
such rooms as examination rooms other than operation
rooms. Further, although a switching device 30 and a control-
ler 40 are separately configured, the switching device 30 and
the controller 40 may be integrally configured.
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FIG. 2 is a diagram for explaining the main components of
a medical control system according to the present embodi-
ment. Hereafter, in reference to FIG. 2, detailed explanations
are given for an operation panel 20, a switching device 30, a
controller 40, and a controller 60 that are main components of
a medical control system 100.

As illustrated in FIG. 2, an operation panel 20 and a switch-
ing device 30 are electrically connected by a coordinate signal
line Lc and a video signal line Lv, and a switching device 30
and a controller 60 are electrically connected by a coordinate
signal line L.c2 and a video signal line L.v2. A switching
device 30 and a controller 40 are electrically connected by a
control signal line I.1 as well, in addition to a coordinate
signal line L.c1 and a video signal line Lv1. Further, a con-
troller 40 and a controller 60 are electrically connected to
each other by a control signal line [.12.

An operation panel 20 includes a display unit 22 which
displays an image in accordance with a video signal which
was received through a video signal line L.v and a sensor unit
21 which is disposed so as to overlap with a display unit 22. A
sensor unit 21 is configured to detect a touch operation on a
display unit 22 and to output an operation signal to a coordi-
nate signal line Lc. In further detail, the sensor unit 21 out-
puts, to a coordinate signal line Lc, a touch signal that
includes coordinate information of a position on which it was
touched at the time of starting the touch operation, and out-
puts, to a coordinate signal line L¢, a touch completion signal
at the time of completing (releasing) the touch operation.

A switching device 30 includes a switching unit 31 which
switches a connection state between a first state and a second
state, a control unit 32 which controls a switching unit 31 in
response to a switching request, and a communication inter-
face unit (hereafter indicated as a communication IF unit) 33
for communicating with a controller 40.

A switching unit 31 further includes a first switch for
switching a connection destination of a coordinate signal line
Lc between a coordinate signal line [.cl and a coordinate
signal line [.c2 and a second switch for switching a connec-
tion destination of a video signal line Lv between a video
signal line vl and a video signal line [.v2. A first switch and
a second switch are configured to interlock with each other.
Specifically, when a connection destination of the coordinate
signal line ¢ is switched to a coordinate signal line Lcl, a
connection destination of the video signal line Lv is switched
to a video signal line L.vl, and when a connection destination
of the coordinate signal line Lc is switched to a coordinate
signal line L.c2, a connection destination of the video signal
line Lv is switched to a video signal line [.v2. With this, a
switching device 30 has a connection state of either a first
state in which an operation panel 20 and a controller 40 are
electrically connected or a second state in which an operation
panel 20 and a controller 60 are electrically connected.

Although in essence a control unit 32 controls a switching
unit 31 in response to a switching request, it also controls a
switching unit 31 for switching a connection state when a
controller 40 is shut down, in addition to when it receives the
switching request. In further detail, when a connection state is
a first state, and when a communication IF unit 33 detects a
shutdown of a controller 40 through a control signal line 1,
a control unit 32 controls a switching unit 31 and switches a
connection state to a second state. Further, when a connection
state is a first state, and when a control unit 32 detects that a
video signal transmitted from a controller 40 through a video
signal line [Lv1 has stopped (cable disconnections or the like),
a control unit 32 controls a switching unit 31 and switches a
connection state to a second state. Similarly to the above,
when a connection state is a second state, and when a control



US 9,066,650 B2

5

unit 32 detects that a video signal transmitted from a control-
ler 60 through a video signal line [.v2 has stopped, a control
unit 32 controls a switching unit 31 and switches a connection
state to a first state.

A communication IF unit 33 mainly plays a role of receiv-
ing a switching request from a controller 40 through a control
signal line L1 and of reporting to a controller 40 a connection
state through a control signal line L1. A connection state may
be reported either spontaneously by a communication IF unit
33 or in response to a request from a controller 40.

A controller 40 includes a controlunit 41 which controls an
operation of an entire controller 40, a display IF unit 42 for
outputting a video signal to an operation panel 20, an input IF
unit 43 for receiving operation signals (a touch signal, a touch
completion signal) from the operation panel 20, a communi-
cation IF unit 44 for communicating with a controller 60, a
communication IF unit 45 for communicating with peripheral
equipment (a light source device 51, an electric scalpel device
52, an insufflator 53, a processor 54, and the like), and a
communication IF unit 46 for communicating with a switch-
ing device 30.

A communication IF unit 44 mainly plays a role of receiv-
ing a switching request from a controller 60 through a control
signal line [.12 and of reporting to a controller 60 a connec-
tion state reported from a switching device 30 through a
control signal line [.12. Further, a communication IF unit 46
mainly plays a role of transmitting a switching request to a
switching device 30 through a control signal line .1 and of
receiving a connection state from a switching device 30
through a control signal line [1. A switching request trans-
mitted by a communication IF unit 46 is a switching request
generated by a controller 40 or a switching request generated
by a controller 60.

A controller 60 includes a controlunit 61 which controls an
operation of an entire controller 60, a display IF unit 62 for
outputting a video signal to an operation panel 20, an input IF
unit 63 for receiving operation signals (a touch signal, a touch
completion signal) from an operation panel 20, a communi-
cation IF unit 64 for communicating with a controller 40, and
a communication IF unit 65 for communicating with periph-
eral equipment (a light source device 71, an electric scalpel
device 72, an insufflator 73, a processor 74, and the like). That
is to say, a controller 60 is configured similarly to a controller
40 except that the controller 60 does not have a configuration
which corresponds to a communication IF unit 46 of the
controller 40.

A communication IF unit 64 mainly plays a role of trans-
mitting a switching request to a controller 40 through a con-
trol signal line .12 and of receiving a connection state from a
controller 40 through a control signal line [.12.

In a medical control system 100 configured as mentioned
above, an operation signal and a video signal are exchanged
between an operation panel 20 and a controller 40 in a first
state in which a coordinate signal line Lc and a coordinate
signal line Lcl are electrically connected, and in which a
video signal line Lv and a video signal line [.v1 are electri-
cally connected. An operation signal and a video signal are
exchanged between an operation panel 20 and a controller 60
in a second state in which a coordinate signal line L.c and a
coordinate signal line Lc2 are electrically connected, and in
which a video signal line Lv and a video signal line [.v2 are
electrically connected.

Accordingly, in a first state, an image in accordance with a
video signal generated by a controller 40 is displayed on an
operation panel 20 (a display unit 22), and a controller 40
controls peripheral equipment in accordance with an opera-
tion to a controller 40 received by the operation panel 20 (a
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sensor unit 21). Similarly, in a second state, an image in
accordance with a video signal generated by a controller 60 is
displayed on an operation panel 20, and a controller 60 con-
trols peripheral equipment in accordance with an operation to
a controller 60 received by the operation panel 20.

Further, in a medical control system 100, a controller 40
executes the processing illustrated in FIG. 3, in addition to
control processing of peripheral equipment that is executed in
accordance with an operation upon receiving an operation
signal. That is to say, a controller 40 monitors a connection
state reported through a control signal line [.1 which is illus-
trated by arrow Al of FIG. 2 (step S1), and judges whether or
not a change has occurred in a connection state (step S3).
When a controller 40 judges that a change has occurred in a
connection state, it further judges whether or not a state is a
button pressed state (a state in which a controller 40 is execut-
ing a control of peripheral equipment which corresponds to
pressing a button of a display unit 22) (step S5). When a
controller 40 judges that a state is a button pressed state, it
stops a control which corresponds to pressing a button and
releases a button pressed state (step S7). Then, it goes back to
step S1 and monitors a connection state. Further, when a
controller 40 judges that no change has occurred in a connec-
tion state or when it judges that a state is not a button pressed
state, it goes back to step S1 and monitors a connection state.

Further, in a medical control system 100, a controller 60
executes the processing illustrated in FIG. 4, in addition to
control processing of peripheral equipment that is executed in
accordance with an operation upon receiving an operation
signal. A controller 60 monitors a connection state reported
through a control signal line [.12 which is illustrated by arrow
A2 of FIG. 2 (step S11), and judges whether or not a change
has occurred in a connection state (step S13). When a con-
troller 60 judges that a change has occurred in a connection
state, it further judges whether or not a state is a button
pressed state (a state in which a controller 60 is executing a
control of peripheral equipment which corresponds to press-
ing a button of a display unit 22) (step S15). When a controller
60 judges that a state is a button pressed state, it stops a control
which corresponds to pressing a button and releases a button
pressed state (step S17). Then, it goes back to step S11 and
monitors a connection state. Further, when a controller 60
judges that no change has occurred to a connection state or
when it judges that a state is not a button pressed state, it goes
back to step S11 and monitors a connection state.

Hereafter, explanations are given for an operation of a
medical control system 100 when a switching of a connection
state of a switching device 30 has occurred during a touch
operation (that is, a time period starting from a touch opera-
tion start until a touch operation completion).

First, in reference to FIG. 5, explanations are given for a
case in which a connection state has been switched to a
second state during a touch operation in a first state. Such a
switching of a connection state may occur in the following
situations. First is a case in which a controller 40 transmits a
switching request to a switching device 30, as a result of a
switching button displayed on a display unit 22 being pressed
during a touch operation in a first state. Second is a case in
which a controller 40 transmits a switching request to a
switching device 30, as a result of an error or an alert occur-
ring in a controller 40 during a touch operation in a first state.
Further is a case in which a controller 60 is started up in a state
where a controller 60 is connected more preferentially than a
controller 40. In this case, a started-up controller 60 transmits
a switching request to a switching device 30 via a controller
40. A switching of a connection state may also occur when a
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switching device 30 detects that a controller 40 has been shut
down, or when a video signal line L.v1 has been disconnected.

When a touch operation to an operation panel 20 is started
in a first state, an operation panel 20 transmits, to a controller
40, a touch signal which includes a touch coordinate. A con-
troller 40 which has received a touch signal specifies a content
of an operation by the touch coordinate and controls periph-
eral equipment in accordance with the content of the opera-
tion. For example, when a button to increase an output of an
electric scalpel device 52 is displayed in a touch coordinate
(X, Y)=(200, 150) included in a received touch signal, a
controller 40, upon a receipt of the touch signal, transmits, on
a regular basis (every 500 ms, for example) an UP command
that instructs an electric scalpel device 52 to increase an
output. After that, when the connection state is changed from
a first state to a second state during the touch operation, a
controller 40 detects a change in a connection state from a first
state to a second state by processing illustrated in FIG. 3 and
stops transmitting an UP command. Finally, when the touch
operation is completed in a second state, the operation panel
20 transmits a touch completion signal to a controller 60.

In a conventional controller, a regular transmission of an
UP command is performed until a touch completion signal is
received. On the other hand, a controller 40 stops transmitting
an UP command when it detects a switching of a connection
state, even when a touch completion signal is not received,
and the controller 40 is different from a conventional control-
ler in this respect.

Next, in reference to FIG. 6, explanations are given for a
case in which a connection state has been switched to a first
state during a touch operation in a second state. Such a switch-
ing of a connection state may occur in the following situa-
tions. First is a case in which a controller 60 transmits a
switching request to a switching device 30 via a controller 40,
as aresult of a switching button displayed on a display unit 22
being pressed during a touch operation in a second state.
Second is a case in which a controller 60 transmits a switching
request to a switching device 30 via a controller 40, as a result
of an error or an alert occurring in a controller 60 during a
touch operation in a second state. Further is a case in which a
controller 40 is started up and transmits a switching requestto
a switching device 30 in a state where a controller 40 is
connected more preferentially than a controller 60. A switch-
ing of a connection state may also occur when a video signal
line Lv2 has been disconnected.

When a touch operation to an operation panel 20 is started
in a second state, an operation panel 20 transmits, to a con-
troller 60, a touch signal which includes a touch coordinate. A
controller 60 which has received a touch signal specifies a
content of an operation by a touch coordinate and controls
peripheral equipment in accordance with the content of the
operation. For example, when a button to increase an output
of an electric scalpel device 72 is displayed in a touch coor-
dinate (X, Y)=(200, 150) included in a received touch signal,
a controller 60, upon a receipt of the touch signal, transmits,
on a regular basis (every 500 ms, for example) an UP com-
mand that instructs an electric scalpel device 72 to increase an
output. After that, when a connection state is changed from a
second state to a first state during a touch operation, a con-
troller 60 detects a change in a connection state from a second
state to a first state by processing illustrated in FIG. 4 and
stops transmitting an UP command. Finally, when a touch
operation is completed in a first state, the operation panel 20
transmits a touch completion signal to a controller 40.

Similarly to a controller 40, a controller 60 is different from
a conventional controller in that it stops transmitting an UP
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command when it detects a switching of a connection state,
even when a touch completion signal is not received.

As mentioned above, in a medical control system 100
according to the present embodiment, since each controller
monitors a connection state of a switching device 30, when a
connection state of a switching device 30 is changed during a
touch operation, a control that is being executed by a control-
ler, in accordance with a touch operation received by an
operation panel 20, is released. Accordingly, a so-called stick-
ing phenomenon can be prevented, and as a result of this,
inconveniences which may occur due to a switching by a
switching device 30 can be avoided.

Embodiment 2

FIG. 7 is a diagram for explaining the main components of
a medical control system according to the present embodi-
ment. A medical control system 100a according to the present
embodiment, which is illustrated in FIG. 7, is similar to a
medical control system 100 according to the first embodi-
ment, which is illustrated in FIG. 2, except that a controller
404 and a controller 60a are included instead of a controller
40 and a controller 60. A controller 40a and a controller 60a
are similar to a controller 40 and a controller 60 illustrated in
FIG. 2, except that a controller 40a and a controller 60a
monitor a communication between a controller 40a and a
controller 60a. Accordingly, detailed explanations for a con-
figuration of a medical control system 100q are omitted.

A controller 40a according to the present embodiment
executes processing illustrated in FIG. 8, in addition to con-
trol processing of peripheral equipment that is executed in
accordance with an operation upon receiving an operation
signal and processing illustrated in FIG. 3. That is to say, a
controller 40a monitors a communication state between a
controller 40a and a controller 60a through a control signal
line [.12 (step S21), and judges whether or not a communi-
cation state is a disconnection state (step S23). When a con-
troller 40a judges that a communication state is a disconnec-
tion state, it further detects a connection state reported
through a control signal line L1 (step S25) and judges whether
or not a connection state is a second state (step S27). When a
controller 40a judges that a connection state is a second state,
it transmits, to a switching device 30, a switching request
which requests a switch to a first state (step S29). Then, it goes
back to step S21 and monitors a communication state. Fur-
ther, when a controller 404 judges that a communication state
is normal or when it judges that a connection is not in a second
state, it goes back to step S21 and monitors a communication
state.

A controller 60a according to the present embodiment
executes processing illustrated in FIG. 9, in addition to con-
trol processing of peripheral equipment that is performed in
accordance with an operation upon receiving an operation
signal and processing illustrated in FIG. 4. That is to say, a
controller 60a monitors a communication state between a
controller 40a and a controller 60a through a control signal
line L.12 (step S31), and judges whether or not a communi-
cation state is a disconnection state (step S33). When a con-
troller 60a judges that a communication state is a disconnec-
tion state, it further judges whether or not a state is a button
pressed state (step S35). When a controller 60a judges that it
is in a button pressed state, it stops a control which corre-
sponds to pressing a button and releases a button pressed state
(step S37). Then, it goes back to step S31 and monitors a
communication state. Further, when a controller 60a judges
that a communication state is normal or when it judges that a
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state is not a button pressed state, similarly, it goes back to
step S31 and monitors a communication state.

Hereatfter, in reference to FIG. 10, explanations are given
for an operation of a medical control system 100a, when a
communication between a controller 40a and a controller 60a
is disconnected during a touch operation in a second state.
Such a communication disconnection may occur by a discon-
nection of a control signal line 112, a failure of a communi-
cation IF of a controller 40a or a controller 60a, or the like.

When a touch operation to an operation panel 20 is started
in a second state, an operation panel 20 transmits, to a con-
troller 60a, a touch signal which includes a touch coordinate.
A controller 60a which has received a touch signal specifies a
content of an operation by the touch coordinate and controls
peripheral equipment in accordance with the content of the
operation. For example, when a button to increase an output
of an electric scalpel device 72 is displayed in a touch coor-
dinate (X, Y)=(200, 150) included in a received touch signal,
a controller 60a, upon receipt of the touch signal, transmits,
on a regular basis (every 500 ms, for example) an UP com-
mand that instructs an electric scalpel device 72 to increase an
output. After that, when a communication between a control-
ler 40a and a controller 60q is disconnected by a disconnec-
tion of a control signal line .12, for example, a controller 60a
detects that a communication state is a disconnection state
due to the processing illustrated in FIG. 9 and stops transmit-
ting an UP command. On the other hand, a controller 40a
detects that a communication state is a disconnection state
due to the processing illustrated in FIG. 8 and transmits, to a
switching device 30, a switching request for switching a
connection state to a first state. Finally, when a touch opera-
tion is completed in a first state, an operation panel 20 trans-
mits a touch completion signal to a controller 40a.

As mentioned so far above, in a medical control system
100a according to the present embodiment, similarly to a
medical control system 100 according to the first embodi-
ment, since each controller monitors a connection state of a
switching device 30, when a connection state of a switching
device 30 is switched during a touch operation, a control
which corresponds to a touch operation that is executed by a
controller is released. In addition, since each controller moni-
tors a communication state between controllers, a controller
in which a communication is disconnected and which can no
longer keep monitoring a connection state (a controller 60a in
FIG. 7) releases a control which corresponds to a touch opera-
tion that is executed by the controller. Accordingly, a so-
called sticking phenomenon can be prevented, and as a result
of'it, inconveniences which may occur due to a switching by
a switching device 30 can be avoided.

Although in the present embodiment an example is illus-
trated in which a connection state is switched when a com-
munication state between controllers enters into a disconnec-
tion state, a connection state is not necessarily switched. Even
when an operation signal is transmitted to a controller which
cannot monitor a connection state of a switching device 30
after a disconnection of a communication because a connec-
tion state is maintained, a control which corresponds to an
operation signal is immediately released (for example, after
transmitting an UP command only once, or the like), as long
as the controller is capable of detecting the disconnection
state. This is because no sticking phenomenon occurs for that.

Although the above mentioned embodiments have been
described for the purposes of specific illustrations to facilitate
anunderstanding of the invention, the present invention is not
limited to these embodiments. Accordingly, various modifi-
cations and alterations may be made for a medical control
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system according to the present invention without deviating
from the spirit and scope of the present invention as stipulated
in claims.

What is claimed is:

1. A medical control system comprising:

a first controller and a second controller, each being con-

figured to control different peripheral equipment;

atouch panel operationunit configured to receive an opera-
tion for processing by the first controller or the second
controller; and

a switching unit configured to selectively switch a connec-

tion state between: (i) a first state in which the first
controller receives an operation from the touch panel
operation unit, and (ii) a second state in which the sec-
ond controller receives an operation from the touch
panel operation unit; wherein:

the touch panel operation unit has a touch signal transmis-

sion unit configured to transmit a touch signal to the first

controller when the connection state is set to the first
state and the touch panel operation unit is touched, and
the first controller includes:

a first operation command transmission unit configured
to transmit an operation command on a relatively
constant basis to the peripheral equipment, in which
the operation command includes an operation content
of the peripheral equipment specified by the received
touch signal,

a first connection state detection unit configured to
monitor a control signal line connecting the switching
unit and the first controller in order to detect a change
of the connection state from the first state to the sec-
ond state by the switching unit during a time period
when the touch panel operation unit is touched, and

a first control unit configured to stop the relatively con-
stant transmission of the operation command in
accordance with a detection result of the first connec-
tion state detection unit.

2. The medical control system according to claim 1,
wherein

the touch signal transmission unit transmits a touch signal

to the second controller when the connection state is the

second state and the touch panel operation unit is
touched, and

the second controller includes:

a second operation command transmission unit config-
ured to transmit an operation command on a relatively
constant basis to the peripheral equipment, in which
the operation command includes an operation content
of the peripheral equipment specified by the received
touch signal,

a second connection state detection unit configured to
monitor a control signal line connecting the switching
unit and the first controller in order to detect a change
of the connection state from the second state to the
first state by the switching unit during a time period
when the touch panel operation unit is touched, and

a second control unit configured to stop the relatively
constant transmission of the operation command in
accordance with a detection result of the second con-
nection state detection unit.

3. The medical control system according to claim 2,
wherein the second controller is configured to detect a com-
munication state between the first controller and the second
controller, and to release a control which corresponds to an
operation received by the touch panel operation unit in the
second state when it detects that the communication state is a
disconnection state.



US 9,066,650 B2

11

4. The medical control system according to claim 1,
wherein

the touch panel operation unit is a touch panel display

including a display unit and a touch panel sensor which
are disposed so as to overlap with the display unit, and

an operation received by the touch panel operation unit is a

touch operation for a button which is displayed on the
display unit.

5. The medical control system according to claim 1,
wherein the touch signal transmission unit transmits to the
second controller a touch completion signal when a touch
operation is completed at the touch panel operation unit.

6. The medical control system according to claim 1,
wherein the switching unit is configured separately from both
the first controller and the second controller.

#* #* #* #* #*

12

10

15



